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MC and Luminosity
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Compressed Spectra Example - gluino 3-body
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Compressed Spectra Example - gluino 3-body

A ~ ~
g ————J4g
¢ X >'1200
qq 3
) éﬁOOO
(7y)

© 800
& v 3

.--..---..--_..?{ __________________ 600

Compressed:
soft jets + little MET

Large splitting:
hard jets + MET

I_ [ | [ |~ ’I-' ’L [ [ [ [ 'I-' [ | ’I.' [ [ [ [ [ _L 10 :a
- pp—§§,§— qa%; m@>>m(@) ! =
RELELE Expected Limit =1 o exp. J >
— oNLO+NLL + 1 5 theory b 2
. CMS Preliminary, 11.7 fb',\s = 8 TeV - 31 £
B | o)
_ o
L - o
L - — -0
: 1o =
N T =1 E BT
L ;_'-‘-—- """"""" ~ “~\ _ E O\o
S IS B | Lo
\‘ N i m

¥ 1 10°

' el | I ] | | I | | | I ] ] ':I : ] ': ] | ] ] ] —l_‘ 1 0'3

400 600 800 1000 1200 1400
mgluino (GeV)
CMS-PAS-SUS-12-028

Kiel Howe, Stanford, Brookhaven Snowmass Energy Frontier Workshop ’| 3

Thursday, April 4, 13



Signal vs. Background

m, = 1000 GeV,m, =900 GeV (0 = 0.3 pb)
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Weighted events!

m, = 1000 GeV,m, =900 GeV (0 = 0.3 pb)
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Weighted events!

m, = 1000 GeV,m, =900 GeV (0 = 0.3 pb)
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Compressed Spectra - Kinematics
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Compressed Spectra - Kinematics
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Compressed Spectra - Kinematics
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Weighted event generation

Goal: Generate events in appropriate bins of jet recoil momentum
(in practice, HT))

Procedure: (see http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf)
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Weighted event generation

Goal: Generate events in appropriate bins of jet recoil momentum
(in practice, HT))

Procedure: (see http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf)

|) Differential Cross Section from MadGraph Survey
(steps of 100 GeV)
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Weighted event generation
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Weighted event generation

Goal: Generate events in appropriate bins of jet recoil momentum
(in practice, HT))

Procedure: (see http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf)

|) Differential Cross Section from MadGraph Survey
(steps of 100 GeV) 7.

2) divide into bins T
o 103;r
n 2
— ,/I/) — 009 10‘:—:; |
O>n - 10
10'55— Utail —1
s . 30001b
10’55—
= M
107 i‘ﬁ{»..
T©
10° L] s 11!%11
0 500 1000 1500 2000 2500 3000 3500 4000
HT]' (GGV)

Kiel Howe, Stanford, Brookhaven Snowmass Energy Frontier Workshop ’| 3

Thursday, April 4, 13


http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf
http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf

Weighted event generation

Goal: Generate events in appropriate bins of jet recoil momentum
(in practice, HT))

Procedure: (see http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf)

|) Differential Cross Section from MadGraph Survey
(steps of 100 GeV) 7.

2) divide into bins -
o 10°
T g
— X = 09 104 ”"*w 10
10° ¥ O tail

< —
. 3000fb

+
+f,‘

3) generation (MGS +
pythia), N=10000 in

10°

W IHIH|T| IIIIIH] I lﬂll] lllllﬂfl IIHIH‘ IH.I}II

: 107 .’H{r.
each bin g f
10 1 lll l[l lllllllllllllllv};illlll llllll
0 500 1000 1500 2000 2500 3000 3500 4000
H Tj (GGV)

Kiel Howe, Stanford, Brookhaven Snowmass Energy Frontier Workshop ’| 3

Thursday, April 4, 13


http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf
http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf

Weighted event generation

Goal: Generate events in appropriate bins of jet recoil momentum
(in practice, HT))

Procedure: (see http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf)

|) Differential Cross Section from MadGraph Survey
(steps of 100 GeV) 7.

2) divide into bins T
o 103;r
n - .
— U = 09 10‘%— "-'*q
O>n - 10

10'55— "“‘,,,_ O tail < SOOOfb_l

3) generation (MGS5 + sl

pythia), N=10000 in o "o

each bin ng ! T},,

e o o 4o o Bl i ] PR Y PP B B SRR ST
4 Re C O n St ru Cti O n a n d 0 500 1000 1500 2000 2500 3000 3500 4000

combine with weights

Kiel Howe, Stanford, Brookhaven Snowmass Energy Frontier Workshop ’| 3

Thursday, April 4, 13


http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf
http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf

Performance - compressed
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Performance - large splitting
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Conclusions

® Weighting used for SLAC group Snowmass
Simplified model scans

(see earlier talk and
http://www.stanford.edu/~timcohen/SimplifiedModelsForSnowmass.pdf)

® Provides high statistics MC for interesting
kinematic regimes at high luminosity upgrades

® FEasily implementable with MG5/Pythia/Delphes
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